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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Aomori. 
Aomori discloses a robot hand including three fingers comprising: a mounting flange 
(inner cylinder casings 2a, 3a, 4a), an actuator (actuators 21 ,22,23) attached respectively 
to corresponding inner walls) attached to the mounting flange, a rotational output shaft 
(see figure 2A) of the actuator that passes through the mounting flange and projects in 
the forward direction, drive-side bevel gears () coaxially fixed to a tip portion of the 
rotational output shafts (column 2, lines 48-52: "The bevel gears 24,25, and 26, 
respectively mounted coaxially on the rotating shafts of the motors 21,22, and 23, which 
are fixed to the rotating members 2.3, and 4, respectively."), a pair of bearing housings 
(fig 2A boxed portions around bearings 5a, 5b, 6a 6b) that extends in a forward direction 
away from a front surface of the mounting flange through positions on both sides of the 
drive-side bevel gear, bearings (5a,5b, 6a 6b) mounted in the bearing housings, joint 
shafts (see figure 2B horizontal shafts above bevel gears 24,25,26) rotatably supported 
at both ends by the bearings (see figure 2A), and aligned in a direction perpendicular to 
a center axis line of the rotational output shaft of the actuator, driven-side bevel gears 
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(16,17,18) coaxially fixed on an external peripheral surface of the joint shafts, and 
engaged with the drive-side bevel gear (figure 2B), a connecting member (brackets at 
root of fingers) having one end fixed to the joint shaft, and extending in the direction 
perpendicular to the joint shaft, and a finger main body (9,10,11) connected to a tip 
portion of the connecting member. 




2. Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Mimura et al. 

3. Re claim 1 , Mimura et al discloses a finger module of a robot hand comprising: a 
mounting flange (drive module 3 with outer case 24B), an actuator (drive motor 31) 
attached to the mounting flange ("The first drive motor 31 is constructed by an electric 
motor fixed in a rectangular relation to the outside wall of the upper part of the outer 
case 24B at the outside of the first link module." Column 5, lines 50-56), a rotational 
output shaft (see figure 3, shaft connected to drive motor 31 within first gear 32) of the 
actuator that passes through the mounting flange and projects in the forward direction, a 
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drive-side bevel gear (32) coaxially fixed to a tip portion of the rotational output shaft 
(column 5, lines 56-60: "The second bevel gear 33 is fixed to the right end of the first 
joint shaft 1 S, to which a rotating torque is transmitted by a first bevel gear 32 of a small 
diameter formed on the tip of the rotating shaft of the first drive motor 31 ..."), a pair of 
bearing housings (portion bearings 2A.2B, 23A.23B) that extends in a forward direction 
away from a front surface of the mounting flange through positions on both sides of the 
drive-side bevel gear, bearings (2A.2B, 23A.23B) mounted in the bearing housings, a 
joint shaft (1 S) rotatably supported at both ends by the bearings (see figure 3, bearings 
2A.2B), and aligned in a direction perpendicular to a center axis line of the rotational 
output shaft of the actuator, a driven-side bevel gear (33) coaxially fixed on an external 
peripheral surface of the joint shaft, and engaged with the drive-side bevel gear, a 
connecting member (T-shaped spline 34B with spline 34C, connecting the joint shaft 1 S 
with the outer casing 24B of finger module) having one end fixed to the joint shaft 
(column 5, lines 61-68), and extending in the direction perpendicular to the joint shaft, 
and a finger main body (outer case 24B of finger module) connected to a tip portion of 
the connecting member (figure 3). 

4. Re claim 3, Mimura et al discloses "a plurality of strain gauges 35 at a portion 
close to the fixed end of the outside wall of the flexible spline 34B" making it possible to 
detect any torque transmitted through the spline (column 6, lines 1-9). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over likura in 
view of Aomori. likura discloses a robot hand including two fingers (5 and 6) comprising: 
a mounting flange (drive tube 32), an actuator (linear actuators 34,35) attached to the 
mounting flange, a rotational output shaft (33) of the actuator that passes through the 
mounting flange and projects in the forward direction, drive-side bevel rack and pinion 
(25,26) coaxially fixed to a tip portion (26) of the rotational output shaft, a pair of bearing 
housings (fig 1B boxed portions around bearings 13,14,15,16,19, 20,23,24) that extends 
in a forward direction away from a front surface of the mounting flange through positions 
on both sides of the drive-side bevel gear, bearings (13,14,15,16,19, 20,23,24) mounted 
in the bearing housings, a joint shaft (3 and 4) rotatably supported at both ends by the 
bearings (see figure 1B; column 2, lines 20-30), and aligned in a direction perpendicular 
to a center axis line of the rotational output shaft of the actuator, a driven-side bevel 
gear (11,12) coaxially fixed on an external peripheral surface of the joint shaft, and 
engaged with the drive-side bevel rack (figure 2), a connecting member (auxiliary shaft 
21 and end fasteners) having one end fixed to the joint shaft, and extending in the 
direction perpendicular to the joint shaft, and a finger main body (5 and 6) connected to 
a tip portion of the connecting member (column 2, lines 30-38). 
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likura does not disclose a drive side bevel gear driving the driven side bevel 
gears (1 1 ,12) of the joint shafts (3,4), instead a rack and pinion mechanism 
(17,18,25,26) that is connected to the drive shaft (33) of the actuators (34,35) is utilized 
to drive the driven-side bevel gears (see figure 2; column 2, lines 45-68, column 3, lines 
1-25). Aomori teaches drive-side bevel gears (24,25,26), on the drive shafts of 
actuators of each of the three fingers, connected to driven side bevel gears (16,17,18). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the gearing mechanism of likura as taught by Aomori to replace the more 
complicated drive rack and pinion gearing with a singular drive bevel gear in order to 
"...provide a robot hand capable of stably grasping objects of various shape without 
requiring a further complicated structure" (Aomori 4,623,183: column 1, lines 37-43). 

6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mimura et 
al. in view of Langer. Mimura discloses the claim 1 but does not disclose a spring plate 
mounted on an external end surface of the bearings. Langer teaches a robot arm and 
wrist assembly wherein bearings (151 ,152) ratably support the joint or pivot shaft (153). 
A spring plate (160) is provided to bear against the bearing (152) in order to resiliently 
hold the shaft in place against the bearing "so there is no likelihood of increasing 'play' 
or looseness in the pivots of the arm structure" (fig. 10; column 6, lines 13-22; column 8, 
lines 41-59). It would have been obvious to one of ordinary skill in the art to modify the 
robot of Mimura et al as taught by Langer to include spring or flexure plates mounted on 
the bearings supporting both ends of the joint shaft in order to prevent the actuator from 
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carrying external loads through the drive shaft ("The flexure plate prevents external 
loads from being carried through the actuator itself. The flexure plates isolate the 
actuator bearings from such loads and provide a zero backlash drive." Column 2, lines 
12-20). 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aomori in 
view of Arbrink. Aomori does not disclose a joint shaft comprising a hollow shaft for 
wiring. Arbrink discloses a compact gear system intended for rotating the arm of an 
industrial robot. Arbrink teaches the eccentric shaft (21) is hollow "because it may be 
advantageous, particular in the case of industrial robot applications, to use the hollow 
shaft as ducting for electric cables, different media such as air, water and paint..." 
(column 1 , lines 28-32). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to modify the joint shaft of Aomori as taught by Arbrink to 
include a hollow portion for electric wiring because it would be advantageous in order to 
conserve space within a small area as would be needed for robot arms constructed to 
provide high torque via a compact gear system (column 1 , lines 6-32). 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aomori. 
Aomori discloses the claim 1 but does not disclose the duplication of the members of 
claim 1 . It would have been obvious to one of ordinary skill in the art to duplicate these 
essential members along the finger for more versatile pivotal movement, since it has 
been held that mere duplication of the essential working parts of a device involves only 
routine skill in the art. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Esther 0. Okezie whose telephone number is (571 ) 272- 
8108. The examiner can normally be reached on Mon-Thurs 8-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Katherine A. Matecki can be reached on (571) 272-6951 . The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



EOO 




u KATHY MATECKI 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3800 
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